Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.007 Å; disorder in main residue; R factor = 0.060; wR factor = 0.122; data-to-parameter ratio = 15.1.
In the title compound, [Fe(C 5 H 5 )(C 25 H 17 Cl 3 N 3 O)], the isolated cyclopentadienyl (Cp) ring is disordered over two set of sites in a 0.577 (8):0.423 (8) ratio. The dihedral angle between the other Cp ring and its attached benzene ring is 13.6 (3) , and that between the benzene ring and the guanidine group is 64.8 (2) . One of the N-H groups forms both an intra-and an intermolecular N-HÁ Á ÁO hydrogen bond; the other N-H group does not form any hydrogen bonds. In the crystal, pairs of the intermolecular N-HÁ Á ÁO hydrogen bonds link the molecules into inversion dimers.
Related literature
For a related structure, see: Bequeath et al. (2007) . For further synthetic details, see: Gul et al. (2013) .
Experimental
Crystal data [Fe(C 5 H 5 ) (C 25 H 17 Refinement R[F 2 > 2(F 2 )] = 0.060 wR(F 2 ) = 0.122 S = 1.01 4828 reflections 319 parameters H-atom parameters constrained Á max = 0.45 e Å À3 Á min = À0.36 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009); software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON.
Comment
The crystal structure of p-ferrocenylaniline (Bequeath et al., 2007) has been published. As part of our studies in this area, the title compound (I, Fig. 1 ) has been prepared.
In (I), the benzene ring A (C11-C16), dichlorophenyl B (C18-C23/CL1/CL2) and 3-chlorobenzoyl C (O1/C24-C30/CL3) are essentailly planar with r.m.s. deviation of 0.0075, 0.0154 and 0.0512 Å, respectively. The guanidine group D (C17/N1/N2/N3) is also close to planar with r.m.s. deviation of 0.0107 Å from the mean square plane. The dihedral angle between A/B, A/C, A/D, B/C, B/D and C/D is 59.1 (9)°, 52.0 (9)°, 64.8 (2)°, 10.2 (1)°, 16.6 (2)° and 14.8 (2)°, respectively. In the crystal, the molecules are dimerized due to intra and intermolecular H-bondings of N-H···O type (Table 1, Fig. 2 ).
Experimental
The synthesis of the compound (I) was achieved in four steps. In the first step; 4-nitrophenylferrocene was made by the coupling of ferrocene with diazonium salts of nitroaniline using phase transfer catalyst (Gul et al., 2013) . In the second step; this nitro phenyl ferrocene was reduced into 4-ferrocenylaniline using palladium on charcoal and hydrazine as reducing agent. In the third step, 3-chlorobenzoyl-3,4-dichlorophenyl thiourea was synthesized by the coupling of substituted aniline with thiocynates in acetone. In the fourth step; the thiourea was mixed with the 4-ferrocenyl aniline in dimethylformamide (DMF) in equimolar ratio with two equivalents of triethylamine (Et 3 N). The temperature was maintained below 278 K using an ice bath and one equivalent of mercuric chloride (HgCl 2 ) was added to the reaction mixture with vigorous stirring. The ice bath was removed after 30 minutes while the stirring continued overnight. The progress of the reaction was monitored by thin layer chromatography (TLC) till the completion of reaction. Chloroform (CHCl 3 , 20 ml) was added to the reaction mixture and the suspension was filtered through a sintered glass funnel to remove the mercuric sulfide (HgS) residue. The solvents from filtrate were evaporated under reduced pressure and residue was re-dissolved in dichloromethane (CH 2 Cl 2 , 20 ml), washed with water (4 × 30 ml) and dried the organic phase over anhydrous magnesium sulfate (MgSO 4 ). The solvent was evaporated and residue was purified by column chromatography to afford orange needles.
Refinement
The non-coordinating ferrocine ring is disordered over two set of sites with refined occupancy ratio of The partial packing, which shows that molecules form dimers. 
2-(3-Chlorobenzoyl)-3-(3,4-dichlorophenyl)-1-(4-ferrocenylphenyl)guanidine
θ max = 25.5°, θ min = 1.7°h = −21→21 k = −7→4 l = −29→29 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.060 wR(F 2 ) = 0.122 S = 1.w = 1/[σ 2 (F o 2 ) + (0.0365P) 2 + 0.9025P] where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.45 e Å −3 Δρ min = −0.36 e Å −3
Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. The disordered cyclopentadienyl was refined in two groups as regular pentagons. All the disordered Catoms were treated anisotropically having equal thermal parameters because refinement anisotropically with individual atoms or rings affoarded large ellipsoids. The sides of regular pentagons after final refinement have naearly 1.392 and 1.436 Å. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
150.6 (4) N1-C17-N3 125.6 (4) C4A-Fe1-C8 168.4 (3) N1-C17-N2 115.6 (4) C4A-Fe1-C9 130.5 (3) N2-C17-N3 118.8 (4) C4A-Fe1-C10 108.9 (3) N2-C18-C19 124.7 (4) C5A-Fe1-C6 152.6 (3) N2-C18-C23 115.7 (4) C5A-Fe1-C7 165.9 (3) C19-C18-C23 119.5 (4) C5A-Fe1-C8 129.3 (3) C18-C19-C20 119.3 (4) C5A-Fe1-C9 109.9 (3) Cl1-C20-C21 120.5 (4) C5A-Fe1-C10 119.2 (3) Cl1-C20-C19 118.1 (4) C6-Fe1-C7 40.9 (2) C19-C20-C21 121.4 (5) C6-Fe1-C8 67.9 (2) Cl2-C21-C20 121.2 (4) C6-Fe1-C9 67.9 (2) Cl2-C21-C22 120.0 (4) C6-Fe1-C10 40.91 (19) C20-C21-C22 118.8 (5) C1B-Fe1-C6 171.5 (5) C21-C22-C23 121.1 (5) C2B-Fe1-C6 147.0 (5) C18-C23-C22 119.9 (5) C3B-Fe1-C6 115.4 (4) N3-C24-C25 113.0 (4) C4B-Fe1-C6 109.5 (4) O1-C24-C25 119.4 (4) C5B-Fe1-C6 132.9 (5) O1-C24-N3 127.6 (5) C7-Fe1-C8 40. (19) C5B-C1B-H1B 126.00 C1B-Fe1-C9 111.0 (4) C3A-C2A-H2A 126.00 C2B-Fe1-C9 134.3 (5) Fe1-C2A-H2A 127.00 C3B-Fe1-C9 173.4 (4) C1A-C2A-H2A 126.00 C4B-Fe1-C9 145.8 (5) C1B-C2B-H2B 126.00 C5B-Fe1-C9 115.9 (4) Fe1-C2B-H2B 125.00 C1B-Fe1-C10 132.9 (4) C3B-C2B-H2B 126.00 C2B-Fe1-C10 172.0 (5) C4A-C3A-H3A 126.00 C3B-Fe1-C10 145.6 (4) Fe1-C3A-H3A 127.00 C4B-Fe1-C10 114.4 (4) C2A-C3A-H3A 126.00 C5B-Fe1-C10 109.1 (4) C2B-C3B-H3B 126.00 C1B-Fe1-C2B 39.5 (6) Fe1-C3B-H3B 124.00 C1B-Fe1-C3B 66.6 (5) C4B-C3B-H3B 126.00 C1B-Fe1-C4B 66.3 (5) Fe1-C4A-H4A 127.00 C1B-Fe1-C5B 39.2 (6) C5A-C4A-H4A 126.00 C2B-Fe1-C3B 40.0 (6) C3A-C4A-H4A 126.00 C2B-Fe1-C4B 66.7 (6) C3B-C4B-H4B 126.00 C2B-Fe1-C5B 66.3 (5) C5B-C4B-H4B 126.00 C3B-Fe1-C4B 39.8 (6) Fe1-C4B-H4B 125.00 C3B-Fe1-C5B 66.6 (5) Fe1-C5A-H5A 126.00 C4B-Fe1-C5B 39.5 (6) C4A-C5A-H5A 126.00 C14-N1-C17 125.9 (4) C1A-C5A-H5A 126.00 C17-N2-C18 130.5 (4) C1B-C5B-H5B 126.00 C17-N3-C24 119.9 (4) C4B-C5B-H5B 126.00 C14-N1-H1 117.00 Fe1-C5B-H5B 126.00 C17-N1-H1 117.00 Fe1-C6-H6 127.00 C17-N2-H2 115.00 C7-C6-H6 126.00 C18-N2-H2 115.00 C10-C6-H6 126.00 Fe1-C1A-C2A 69.8 (5) C8-C7-H7 126.00 Fe1-C1A-C5A 69.1 (5) Fe1-C7-H7 125.00 C2A-C1A-C5A 108.0 (9) C6-C7-H7 126.00 Fe1-C1B-C5B 70.4 (8) C9-C8-H8 126.00 C2B-C1B-C5B 108.1 (13) Fe1-C8-H8 126.00 Fe1-C1B-C2B 69.4 (8) C7-C8-H8 126.00 Fe1-C2A-C3A 69.5 (5) Fe1-C9-H9 127.00 C1A-C2A-C3A 108.0 (9) C8-C9-H9 126.00 Fe1-C2A-C1A 69.1 (5) C10-C9-H9 126.00 C1B-C2B-C3B 107.9 (12) C11-C12-H12 119.00 Fe1-C2B-C1B 71.1 (7) C13-C12-H12 119.00 Fe1-C2B-C3B 69.5 (8) C14-C13-H13 120.00 Fe1-C3A-C4A 69.1 (5) C12-C13-H13 120.00 C2A-C3A-C4A 108.0 (9) C16-C15-H15 120.00
